Materials and methods
The materials included in the present investigation consisted of the following taxa: Anderson (1949 Anderson ( , 1957 and Mehra (1961) .
Observations
Morphology:
All the five species are winter growing climbing annuals varying jomardii are similar to P. elatius in almost all the characters but the average height of the plants in these two species is less than that of P. elatius. In P. abyssinicum the seeds are blackish purple with white hilum, while in P. jomardii the seeds are brown or brownish grey, similar to those of P. elatius. These three species require long day for flowering and fruiting. 
Cytology
Mitosis: The mitotic chromosome number for all the five species has been found to be 2n=14 ( Fig. 9) . A comparative account of the karyotype of different species has been given in Table 1 and the idiograms are represented in Fig. 21 . SAT chromosomes have been observed in P. sativum and P. arvense. In P. abyssinicum only secondary constriction was observed.
Meiosis: During meiotic studies at diakinesis and prometaphase, all the five species revealed seven bivalents. Meiosis was mostly regular. Early disjunction of bivalents at metaphase I, late separation at anaphase, presence of chromatin bridges at anaphase I or II and occurrence of laggards in a few cells at anaphase or telophase were also observed. In P. sativum T. 163, 8 per cent of the PMCs showed chromatin bridges at anaphase I (Fig. 13 ). Pisum elatius exhibited 10 and 4 per cent of PMCs with chromatin bridges and laggards, respectively, at anaphase II. Types of chromosomal association and chiasma frequency at metaphase I are tabulated in Table 2 comprise 14 chromosomes ( Fig. 11 ). However, 17 per cent of the cells showed 2n=28 chromosomes ( Fig. 12 ). Meiosis was normal. At diakinesis and meta phase I, 7 bivalents were seen in most of the cells. A few cells showed some univa lents and multivalents also ( Table 3 gives the 3 class intervals for the range of variation exhibited by the taxa for the six characters which are represented by radiating lines on the glyph.
The other two characters are plotted on abscissa and ordinate, respectively.
The species and hybrids of Pisum represented in Fig. 22 can be grouped into 4 clusters.
The first group includes P. sativum T. 163 and P. arvense I.C. 13961, second group consists of P. elatius and the Fl hybrid of P. sativum and P. arvense, third group includes P. abyssinicum and P. jomordii and the fourth group consists Table 3 .
Class intervals for the morephological characters of Pisum spp of the F, hybrid of P. arvense and P. elatius. With respect to all the characters which are represented by lines P. abyssinicum and P. jomardii are similar , P. sativum and P. arvense differ only in one character, i.e. length of inflorescence axis and P . elatius stands in between the two groups.
Discussion

Evolution of karyotype
According to karyotype concept established by Delaunay in 1926 (cited in Stebbins 1950) the species exhibit constancy in the phenotypic appearance of chromo somes. In general, closely related species are similar in their karyotype and distant relationship is exhibited in terms of recognizable differences in the karyotypes . The evolutionary trends in karyotype and their utility in solving taxonomical pro blems have been fully recognized (Sato 1942 , Babcock 1947 , Mitra 1956 , Huziwara 1956 , 1962 
Study of meiosis
Data concerning chromosome behaviour during meiosis are taken into account for understanding interrelationship of taxa. Meiosis is a more sensitive index of chromosome homology than karyotype comparison. Karyotype represents only the external morphology of chromosomes and one cannot see the cryptic structural differences in homologous chromosomes which may affect the degree of pairing and restrict chiasma formation to a certain extent.
All the five species of Pisum exhibited haploid chromosome number as n=7.
All the taxa showed predominance of ring bivalents and a low frequency of rod bivalents.
The occurrence of a few univalents in some cells at metaphase I in P. abyssinicum is not due to asynapsis but due to precocious separation of some of the bivalents as all the chromosomes were present as bivalents at diakinesis.
In P. sativum T. 163 and P. elatius, considerable number of cells showed presence of chromatin bridges which may have been caused due to inversions.
The species P. abyssinicum, P. elatius and P. jomardii showed cells with laggards.
Chiasma frequency per bivalent was almost the same for all the five species of Pisum. 
Basic chromosome number
The basic chromosome number is the lowest haploid number in a given group and represents the primitive or original number from which the polyploid numbers have been derived (Swanson 1965) . All the species of Pisum included in the present investigation showed seven as their haploid number. A perusal of liter ature shows that these species along with the other species of Pisum exhibit n =7 (Cannon 1903 , Sansome 1934 , Senn 1938 , Atabekowa 1959 , Yarnell 1962 , Sharma and Chatterjee 1963 , Sen and Tiwary 1966 . Seven may therefore be regarded as the basic number for the genus Pisum .
Role of hybridization
Lotsy (1916) suggested the role of hybridization in evolution . Our modern understanding of hybridization as a mechanism of evolution was ushered by Winge (1917) and Anderson (1936) . Stebbins (1959) while discussing the role of hybridi zation in evolution stated that occasional hybridization between recognizable species or subspecies is the rule in flowering plants . A perusal of literature shows that the genus Pisum does not exhibit any natural hybrid . Rosen (1944) attempted interspecific cross between Pisum sativum and P . abyssinicum and on the basis of his observations considered these two as good species . He also suggested that sativum and abyssinicum form the two opposite extremes for the variation of the genus Pisum and other species or races lie taxonomically between these two . Yarnell (1962) reviewed the species relationship in the genus Pisum . The hybrid between Pisum humile Boiss. and P. sativum Linn. showed hybrid vigour but con siderable degree of sterility was reported by Lutkov (1930) . He regarded the two species as "quite independent". Lamprecht (cited in Yarnell 1962) on the contrary, found greater fertility in this cross and considered P. humile to be a race of P. sativum. He considered the sterility to be result of reciprocal translocation in P. humile. Crosses between P. arvense Linn. and both P. elatius Stev. and P.
jomardii Schrank demonstrated that the latter two should be regarded as synony mous with P. arvense which in its turn should be treated as P. sativum var. arvense. This conclusion was based on the high degree of fertility of the hybrids and upon the similarities in linkage and segregation ratios (Yarnell 1962) .
In the present investigation two interspecific hybrids, one between P. sativum Linn. and P. arvense Linn. and another between P. arvense Linn. and P. elatius Stev., were obtained. In the cross between P. sativum Linn. and P. arvense Linn. the F, hybrid showed more resemblance to P. arvense with respect to flower colour and seed colour but with respect to flower size and nature of inflorescence (double flowered) it resembled P. sativum. In other characters it was intermediate between the two parents. The hybrid was sufficiently fertile. The hybrid between P. arvense Linn. and P. elatius Stev. showed good pollen fertility but fruit and seed setting was low. In majority of the characters the hybrid was intermediate between the parents. However, in flower colour it showed more resemblance to P. elatius and in seed colour it resembled P. arvense. Pisum abyssinicum and P. jomardii which are morphologically close to P. elatius, when crossed with P. arvense gave seedless fruits. The cross between P. sativum and P. abyssinicum also did not succeed.
A single fruit containing one seed was harvested from the cross between P. sativum and P. elatius.
The seed did not germinate. Crossability behaviour thus indicates a closer relationship between P. sativum and P. arvense and between P. arvense and P. elatius.
Pisum sativum is, however, not close to P. elatius and it has a distant relationship with P. abyssinicum. Pisum arvense is also quite distant from P. abyssinicum and P. jomardii. 
Conclusion
Considering morphological, cytological and crossability data of different species of Pisum, P. sativum shows closest relationship with P. arvense. Affinity to a lesser degree is also seen between P. sativum and P. elatius. The two closely related species P. abyssinicum and P. jomardii show distant relationship with P. sativum. A close relationship exists between P. arvense and P. elatius but P. arvense does not show closer affinity to P. abyssinicum and P. jomardii. Although P. elatius, P. abyssinicum and P. jomardii are morphologically close but they main tain their individuality as species with respect to their cytogenetical characters.
Summary
The present communication deals with morphological and cytogenetical ana lysis of five species of Pisum (P. sativum, P. arvense, P. elatius, P. abyssinicum and P. jomardii). Differences in morphological characters were found to be statis tically significant indicating thereby considerable interspecific variations. Metro glyph analysis showed a close relationship between P. sativum and P. arvense and between P. jomardii and P. abyssinicum. Pisum elatius occupied an intermediate position between the two groups. On the basis of intermediate position of P. elatius, and its closer association with the F, hybrid of P. sativum X P. arvense, and some of its cytological features, a probable hybrid origin for this species is suggested. 
